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(57) Abstract 

The present invention relates to a percutaneous transluminal coronaiy angioplasty (PTCA) catheter (4) having an optional- 
ly fixated corewire (54). In particular the present invention relates to a PTCA catheter which may be optionally used as an over 
the wire catheter, a fixed wire catheter, or a semi-movable catheter, and which may be infinitely switched between the different 
types of catheters at any time during an angioplasty procedure. 
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PTCA CATHETER HAVING AN OPTIONALLY FIXATED COREWIRE 
Background of the Invenl^ion 

The present invention relates to low profile 
percutaneous transluminal coronary angioplasty (PTCA) 
5 catheters. In particular, the present invention relates to 
PTCA catheters which allows for optional fixation of a 
corewire for the catheter. 

PTCA procedures typically are performed using a 
guiding catheter which may be percutaneously introduced 
10 into the cardiovascular system of the patient through the 
brachial or femoral arteries and advanced therein until the 
tip thereof is in the ostium of the desired coronary 
artery. A guidewire and a dilatation balloon catheter are 
then introduced through the guiding catheter, the guidewire 
15 being disposed within an inner lumen of the balloon 
catheter. The guidewire and balloon are advanced until the 
dilatation balloon is properly located within the area of 
lesion to be treated. Once positioned, the dilatation 
balloon in inflated to a predetermined size using a 
20 radiopaque liquid, such as contrast medium, in order to 
radially compress the atherosclerotic plaque of the lesion 
against the inside of the artery wall and thereby dilate 
the lumen of the artery. The dilatation balloon is then 
deflated and the balloon catheter removed so that blood 
25 flow may be resumed through the dilated artery. 

Prior art PTCA catheters have typically employed one 
of three basic designs: over the wire (OTW) , fixed wire 
(PW) or semi -movable wire (SMW), each of which has its own 
distinct advantages and disadvantages. The user of such 
30 prior art catheters has been forced to accept the 
disadvantages associated with the chosen design in order to 
gain the particular advantages provided by the chosen 
design. 
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Oveji?3t)ie wire (QTW) catheters are the oldest type of 
PTCA cathetei: available. PIG. lA shows a typical design 
for an OTW catheter, generally designated by reference 
numeral 1. which employs a two lumen shaft, the two lumens 
5 being either coaxially disposed (FIG. IB) or provided in a 
multi-lumen configuration (FIG. IC). A first lumen 12, 
passes through the entire length of the catheter 1, and 
accepts an independently manipulated guidewire 10. A 
second lumen 14, communicates with the inside of a 

10 dilatation balloon 16, and constitutes a passageway for 
injection of contrast medium into the balloon 16 for 
inflation thereof. In operation of the OTW catheter 1. the 
guidewire 10, is first passed through the artery to be 
treated to the area of lesion, and then is passed on 

15 through the area of lesion. The catheter 1, is then 
advanced over the guidewire 10, by slidingly engaging the 
first lumen 12, over the guidewire 10, until the balloon 
16, is properly located within the area of lesion. The 
balloon 16, is then inflated using contrast media supplied 

20 through lumen 14, to radially compress the atherosclerotic 
plaque in the lesion area against the artery wall. 
Following dilation of the artery, the catheter I, and 
guidewire 10, may be removed. Alternatively, the catheter 
1, alone may be removed while leaving the guidewire 10, in 

25 place, thus maintaining access to the artery for other 
devices that may be required. 

Advantages of OTW catheters include the ability to 
remove the catheter while leaving the guidewire in place, 
thus providing access to the artery for other devices 
30 without loss of position within the area of lesion, as 
noted above. This also provides a relatively high margin 
of safety, b cause maintaining access to the artery is 
crucial should the 1 sion abruptly reclose following 
dilation^ an occurrence which takes plac in about six 
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percent (6%) of all cases. In addition, the OTW catheter 
has the advantage of allowing the user to choose specific 
« guidewires and catheters independently thereby allowing the 

user to determine the optimal combination for each case. 

5 A main disadvantage of the OTW catheter is the 

relatively large profile needed to house the two discrete 
lumens. This is particularly a problem when it is 
necessary to cross a tight lesion. Further, the OTW 
catheter requires relatively complex operation because of 
10 the necessity of manipulating two independent elements of 
the catheter; i.e. the guidewire and the balloon catheter. 

FIGS. 2A and 2B show a typical fixed wire (FH) 
catheter, generally designated by reference numeral 2, 
which utilizes a single lumen shaft 20, which communicates 
directly with the proximal end of a balloon 22, and is 
sealed at a distal end 24, located distally to the balloon. 
A tapered corewire 26, similar to that inside a 
conventional guidewire, runs the entire length of the 
catheter 2, inside the single lumen, and extends beyond the 
distal end 24, of the catheter 2, terminating in a 
conventional guidewire tip 28. The shaft 20, is sealed 
directly to the core wire 26, at the distal end 24, by 
suitable sealing means. In operation, the FW catheter 2, 
sealed to the core wire 26, is guided as a single unit, 
through the artery to be treated, by manipulating the 
entire device like a guidewire until the balloon 22, is 
properly positioned within the area of lesion. Dilatation 
is then carried out by supplying contrast medium through 
the single lumen to inflate the balloon 22. Following 
dilatation, the entire device, i.e. the catheter 2, with 
sealed core wire 26, is remov d. 
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small profile enabled by the utilization of a single lumen 
in the catheter shaft, with no lumen present in the area 
under the balloon. The deflated balloon profile for an TW 
catheter is consequently considerably smaller than the 
5 deflated balloon profile for an OTW catheter. In addition, 
the shaft diameter of an FW catheter is smaller, which 
allows for easier and better injections of contrast medium 
through the guiding catheter and around the shaft of the PW 
catheter. Also, an FW catheter has the advantage of being 

10 relatively easy to use. Because all elements of an PW 
catheter are fused together, it operates as a single 
element and may be manipulated easily by a single operator^ 
thus making the dilatation procedure simpler and faster. 
Another advantage of an PW catheter relates to the 

15 pushibllity of the catheter. Because the core wire is 
firmly attached to the distal end of the shaft, the 
operator can transmit a large amount of longitudinal force 
to the catheter, aiding in pushing the device across 
lesions in tortuous areas . 

20 A major disadvantage of an PW catheter is the loss of 

position within the artery upon removal of the catheter 
following dilatation. Because an PW catheter acts as a 
single element, the entire catheter must be removed 
following dilatation, resulting in a loiss of easy access to 

25 the artery being treated. Therefore, if it is necessary to 
insert a further device into the lesion area of the artery, 
a second wire or catheter must be inserted to recross the 
lesion, which increases the difficulty and risks of the 
procedure. . A second disadvantage of an FW catheter is a 

30 compromise in the steerability of the tip of the catheter. 

Although the corewire is essentially like a guidewire, the 
distal end of th" catheter shaft is fixed near the end of 
the corewire, with the result; that the balloon tends to act 
as an anchor on the cor wire and thus reduces steerability 
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and performance. 

A seml-moveable wire (SMW) catheter is shown if FIG. 
3 and represents a compromise between an OTW catheter and 
an FW catheter. In particular, an SHW catheter, generally 
5 designated by reference numeral 3, utilizes a coaxial two 
lumen design similar to that of an OTW catheter as shown in 
FIG. IB, so that a guidewire 34, can move freely within a 
first lumen 30. A second lumen 38, is provided as means 
for injecting contrast medium into a balloon 32 « The first 

10 lumen 30, and second lumen 38, are fused together at their 
distal ends. In order to decrease profile, the portion of 
the first lumen 30, under the balloon 32, is tapered to a 
much smaller size than the portion of the first lumen 30, 
in the proximal portion of the catheter 3. The guidewire 

15 34, is also tapered so as to fit into the taper of the 

first lumen 30, while maintaining free rotation and 
allowing advancement to a small extent (usually about 12 
cm). A standard guidewire tip 36, is attached to the end 
of the guidewire 34. An SHW catheter is operated in much 

20 the same manner as an FW catheter. However, because the 
guidewire 34, may freely rotate and be advanced 
independently of the catheter shaft, steering of the 
guidewire 34, across a lesion may be accomplished without 
the balloon 32, and shaft acting as an anchor. Upon 

25 completion of dilatation, the entire FW catheter, including 
the guidewire 34, must be removed. This is because the 
tapered portion of the first lumen 30, is smaller in 
diameter than the guidewire 34, in the proximal end of the 
catheter 3, as well as being smaller in diameter than the 

30 guidewire tip 36. Therefore, the tapered portion of the 
inner lumen 30, is bracketed by larger portions of the 
guidewire 34, and simultaneous removal of both the catheter 
3, and guidewire 34, is nec ssitat d. 
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Advantages of an SMW catheter incl-de a smaller 
profile and greater simplicity of use es compared to 
conventional OTW catheters. Also, an SMW catheter has the 
advantage p£ better wire movement, i.e. steerability, as 
5 compared to an PM catheter. 

An SMW catheter has the same disadvantages as an PW 
catheter as related to maintaining access to the lesion 
area following dilatation. Further, an SHW catheter has a 
disadvanta^ of having a larger profile as compared to PW 
10 catheters. • 

It is ah object of the present invention to provide a 
single catheter that can be used as an OTW catheter, an FW 
catheter, and an SMW catheter. 

j5 It is a further pbject of the present invention to 

provide a catheter that can be operated as any of an OTW, 
FW, or SMW catheter and which allows the operator to change 
from one to the other at any time during an angioplasty 
procedure. 

20 It is a further object of the present invention to 

provide a catheter that contains an optionally inflatable 
seal at its distal end, for the purpose of selectively 
fixing a cor*wire within the tip of the catheter. 

It is a further object of the present invention to 
25 provide a catheter that contains an optionally inflatable 
seal at its distal end, for the purpose of purging air from 
the catheter prior to use. 



finmmar-Y of the Invention 
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The objects of the present invention are accomplished 
by providing a PTCA catheter comprising a multi-lumen shaft 
having a first large main lumen through which a corewire 
may be provided and through which contrast medium may be 
5 supplied in order to inflate a balloon attached near the 
distal end of the catheter shaft. The multi-lumen shaft 
also includes a second small lunen which travels the entire 
length of the catheter, terminating at a small balloon 
which acts as an Inflatable seal, disposed within the 
10 distal tip of the catheter shaft. By inflating the 
inflatable seal, a corewire passing through the first lumen 
may be locked in place so that the catheter acts as an FW 
catheter. Once inflated, the inflatable seal also seals 
the distal end of the catheter, allowing the dilatation 
15 balloon to be inflated. When the inflatable seal is in a 
deflated condition, free rotation and longitudinal movement 
of the corewire is enabled so that the catheter acts as an 
SMW catheter. Moreover, relative sizes of the corewire and 
first lunen are such that the catheter shaft may be 
20 entirely removed from the corewire while leaving the 
corewire in place within the artery being treated, thus 
providing all of the advantages of an OTH catheter. The 
inflatable seal in the tip of the catheter according to the 
present invention, may be inflated and deflated repeatedly 
25 and at any time during a dilatation procedure in order to 
give the operator the option of using the optimal type of 
device (i.e. OTW, pw or SMW catheter) at different stages 
of the procedure. 



30 



Brief Desrrinfinn of frha ni-«i^,>gf; 

PIG. lA is a plan view of a typical OTW catheter as 
known in the prior art. 



FIG. IB is a cut away nd vi w of an OTW catheter 
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shaft having coaxially disposed lumens as known in the 
prior art. 

' FIG. IC is a cut away end view of an OTW catheter 
shaft having a mult i- lumen configuration as known in the 
5 prior art. 

FIG . 2A is a plan view of a typical FW catheter as 
known in the prior art. 

FIG. 2B is a expanded view of the distal portion of 
the FW cathetisr shown in PIG. 2A. 

0 FIG. 3 is a plan view of a typical SMW catheter as 

known in ^e prior art. 

FIG. 4A is a plan view of a catheter according to the 
present invention. 

FIG. 4B is a cross-sectional end view of the catheter 
5 shaft according to the present invention taken along line 
B-B of PIG. 4A. 

PIG. 4C is a cross-sectional end view of the catheter 
shaft according to the present invention taken along line 
C-C of PIG. 4Ai 

10 FIG. 4D is a cross-sectional end view of the catheter 

shaft according to the present invention taken along line 
D-D of PIG. 4A. 

FIG. 4E is an expanded view of the proximal end of the 
catheter according to the present invention. 



25 



ppi-piied D Pge^ipiiion of the Present Invention 
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FIG, 4A is a plan view of a catheter, generally 
designated by reference numeral 4, according to the present 
invention. In particular, the catheter 4, includes a 
multi-lumen proximal shaft 40, having a large main lumen 
5 41^ and a very small secondary lumen 42. (See FIG* 4B) . 
The proximal shaft 40, is bonded to a balloon extension 44, 
proximal to a dilatation balloon 49. The main lumen 41, 
communicates directly with the interior of an outer member 
47, of the balloon extension 44, while the secondary lumen 
10 42, is bonded to a small inner member 45, of the balloon 
extension 44. (See FIG. 4C) . The inner member 45, extends 
the entire length of the balloon extension 44, and 
terminates at a small inflatable seal 46, disposed within 
a distal tip 48, of the catheter 4. (See FIG. 4D) . The 

15 outer member 47, also extends the entire length of the 
balloon extension 44, including a section making up the 
dilatation balloon 49, and ultimately opens at the distal 
tip 48, of the catheter 4. A single radiopaque marker band 
60, is positioned on the inner member 45, to 

20 fluoroscopically delineate the center of the dilatation 
balloon 49. 

The catheter 4, terminates at its proximal end in a 
standard adjustable 7 connector, generally designated by 
reference numeral 50, as shown in FIG. 4E. The main lumen 

25 41, continues through the length of the cozmector 50, and 
terminates at a gasket 52. The gasket 52, allows a 
corewire 54, to pass therethrough while providing a seal 
around the corewire 54, which prevents fluid from leaking 
out the proximal end of the catheter 4. The corewire 54, 

30 passes through the entire length of the main lumen 41, and 
the outer member 47, and emerges from the opening in the 
distal tip 48, of the catheter 4. The connector 50, 
includes a first inflation leg 53, communicating with th 
secondary lumen 42, and allowing for independ nt inflati n 
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of the inflatable seal 461 The connector 50, further 
includes a: second inflation leg 58, communicating with the 
main lumen 41/ and allowing for inflation of the dilatation 
balloon 49. 

5 Preferably, all of the components of the catheter 4, 

are composed of oriented polyethylene so that the 
component&fmay be. heat bonded together, thus simplifying 
manufacturing carried out using well known processes. The 
proximal shaft 40, may be formed of a high density 
10 polyethylene material, which provides a relatively stiff 
shaft haying increased pushibility and a low friction 
coefficient for better corewire movement. The inner member 

45, and the outer member 47, of the balloon extension 44, 
may be formed of a linear low density polyethylene to 

15 previa*, fiexibility and strength . The outer member 47, may 
also be formed of other materials that provide various 
combinations of pushibility and flexibility, such as, PET, 
Nylon, Nylon blends, stainless steel, polyimide, etc. The 
inner member 45, is preferably formed of oriented linear 

20 low density polyethylene, so that it may be heat bonded to 
the other components of the catheter. Other materials 
could be used as well, including PET, Hylon, Sylon blends, 
polyimide, or elastomeric materials such as silicone or 

■ latex. 

25 The inflatable seal 46, is preferably formed as an 

integral portion of the inner member 45, by heating the end 
portion or the inner member 45, while expanding the end 
portion under pressure. The dilatation balloon 49, may be 
formed as an integral portion of the outer member 47, in 

30 the same manner. By forming the balloons as integral 
portions of the members, the need for separately bonding 
balloons onto the. memb rs is obviated. Th inflatable s al 

46, may be';:iheJit bondeid to th interior surface of the outer 
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member 47, by deflating the inflatable seal 46, and 
inserting a mandrel inside the lumen of the inner member 
45, to provide support. The integrities of the inflatable 
seal 46, and dilatation balloon 48, can be maintained by 
5 controlling the application of heat during formation. The 
inflatable seal 46, may also be made of an elastomeric 
material, such as silicone, latex rubber, or polyurethane 
and adhesively bonded to the inner member 45, and distal 
tip 48. 

10 The proximal end of the balloon extension 44, is 

preferably heat bonded to the distal end of the proximal 
shaft 40, in a well known manner. Further, the proximal 
shaft 40, and balloon extension 44, are preferably bonded 
at a position 5 to 35 cm proximal to the dilatation balloon 

15 49. The outer diameter of the main lumen 41, and outer 
member 47, are approximately the same in order to assure a 
smooth transition and strong bond therebetween. Also, the 
inner diameter of the secondary lumen 42, and the inner 
member 45, are approximately the sane to assure a smooth 

10 transition and strong bond therebetween. The diameter of 
the main lumen 41, and outer member 47, is preferably In 
the range of 3 to 6 times greater than the diameter of the 
secondary lumen 42, and inner member 45. The relatively 
small diameter of the secondary lumen 42, and inner member 

5 45, allows the catheter 4, to approximate the overall 
dimensions of a single lumen catheter, thus reducing the 
profile to that of a PW catheter, while maintaining the • 
advantages of an OTtf catheter. 

The corewire 54, is preferably of a tapered 
0 configuration, tailored to provide the optimal combination 
of flexibility and pushibility. The diameter of the 
proximal untapered portion of the corewire 54, is 
preferably in a range from .010" to .020". The taper 
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preferably begins about 15 to. 35 cm from the distal tip of 
the corewire 54, and includes at least two discrete tapers 
separated by a length, of untapered core. Most preferably, 
the portion of the corewire 54, which will be in place 
5 within the dilatation balloon 49, has a diameter of about 
.006- and then quickly tapers toward the distal end of the 
corewire 54, ending in a coil of radiopaque metal 56. The 
small diameter of the corewire 54, under the dilatation 
balloon 49, helps to minimize the profile of the deflated 
10 dilatation balloon 49. The corewire 54, may be formed of 
any suitable material, but is preferably formed of 
stainless steel or an alloy of nickel and titanium 
(nitinol). : 

It is also preferable to coat the surface of the 
15 corewire 54, with a lubricous material, such as. Teflon, 
silicone, hydrogel or other substances, in order to reduce 
friction between the corewire 54, and the outer member 47. 
In addition, the outer surface of the catheter 4, may be 
coated with a similar lubricous substance, such as silicone 
20 or hydrogel, in order to reduce friction of the outer 
surface of the catheter 4, during use. 

The catheter according to the present invention may 
operate as any one of an OTM, PW, or SMW catheter at the 
option of the physician. Further, the physician nay select 

25 the type Cif cathefter he would like to use, at any time 
during the angioplasty procedure. This selectivity is 
enabled by the inclusion of the inflatable seal in the 
distal tip of the catheter. Further advantages of the 
catheter according to the present invention, include the 

30 ability to rapidly purge air from the catheter, and the 
relatively low profile of th" catheter shaft and dilatation 
balloon made possible by the elimination of a large 
inflation lumen. 
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The overall design of the catheter according to the 
present invention is similar to an FW catheter, in that a 
single lumen is utilized for both inflation/deflation of 
the dilatation balloon and for passage of the corewire. 
S This single lumen design assures a small profile for the 
catheter shaft and dilatation balloon. However ^ the 
catheter according to the present invention can also act as 
an SKW catheter, because the inflatable seal in the distal 
tip of the catheter allows the corewire to move freely 
10 within the main lumen. In other words ^ unlike a standard 
FW catheter, the corewire in the catheter according to the 
present invention does not have to be sealed at the distal 
tip of the catheter, thereby allowing the free movement of 
the corewire. Upon inflation of the inflatable seal the 
15 corewire is locked into place so that the catheter may 
operate as an FW catheter. Further, inflation of the 
inflatable seal seals the distal tip of the catheter, so 
that inflation and deflation of the dilatation balloon may 
be carried out through the main lumen. In addition, the 
20 catheter according to the present invention provides all of 
the advantages of an OTW catheter. In particular, if a 
corewire is already in place within the patient, the 
corewire supplied with the present catheter may be removed, 
and then the catheter shaft nay be introduced to the 
25 patient over the corewire already in place. Also, if it is 
desired to introduce further devices following dilatation 
using the present catheter, the catheter shaft may be 
removed while leaving the corewire in place, thus 
maintaining access to the treatment area. 

30 One method of using the catheter according to the 

present invention is described below. 

As with all balloon cath ters, air within th catheter 
must be purged from th cathet r shaft and dilatation 



wo 92/00775 



PCTAJS91/04753 



14 



balloon prior to introduction of the catheter into the 
patient. This piirgihg in necessitated by the need for an 
air-free hydraulic system to enhance inflation pressure, 
and elso the need to protect against injection of air 
5 into the coronary artery should the balloon rupture during 
the angioplasty procedure. In the catheter according to 
the present invention, this purging may be performed very 
easily and quickly, thus providing one advantage of the 
present invention. By drawing a vacuum on the inflatable 

10 seal the distal tip of the main lumen is entirely open, so 
that purging of air may be easily accomplished by injecting 
contrast mediiim through the main lumen from the proximal 
end and out the distal tip, until all air is seen to exit 
from the distal tip. This purging may be accomplished very 

15 rapidly when compared to prior art catheters because the 
distal tip opening of the catheter according to the present 
invention is much larger than the small pores or opening 
provided foir purging purposes in the prior art catheters. 

The caitheter according to the present invention will 
20 normally be packaged with the corewire already installed 
through the jaain lumen. However, if the physician already 
has a corewire in place within the patient, the corewire 
may be removed iind the catheter may be used as an OTW 
catheter. In other words, the catheter may be introduced 
25 to the patient over the corewire already in place. Once 
introduced, the catheter may be locked into place over the 
existing corewire, at any time, by simply inflating the 
inflatable seal in the distal tip of the catheter. 
Therefore, the enhanced pushibility of an FW catheter may 
30 by attained. In any case, once the balloon is properly 
located within the area of treatment, the inflatable seal 
is inflat d to seal the distal end of the catheter, and 
inflation/ deflation of the dilatation balloon may b 
carried out . by injecting contrast medium through the main 
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lumen and into the dilatation balloon. Once an initial 
dilation has been carried out, the physician continues to 
have several options. In particular, if it desired to 
introduce a further device to the treatnent area, the 
5 catheter may be removed while leaving the corevire in 

place. Further, the catheter may be used as any of an OTW, 
FW, or SKW catheter to access and dilate other lesions as 
the physician feels appropriate. 

In one alternative, if the physician initially prefers 
an FW catheter, the Inflatable seal may be inflated 
immediately following purging, in order to lock the 
corewire in place. The corewire and catheter may then be 
guided to the area of treatment within the artery as a 
single unit. When the dilatation balloon has been properly 
located within the lesion, the dilatation balloon may be 
immediately inflated as described above. Following this 
initial dilation, the physician has the same options as 
described above, (i.e. leave the corewire in place or 
continue to use the catheter as any one of an OTW, FW, or 
SMW catheter) . 

In a further alternative, if the physician initially 
prefers an SMW catheter, the inflatable seal in not 
inflated, thus allowing the corewire to move freely. The 
corewire may then be manipulated through the area of 
25 lesion, followed by proper positioning of the dilatation 

balloon over the corewire. Once the dilatation balloon is 
in the proper position, the inflatable seal is inflated to 
seal the distal tip of the catheter, and then 
inflation/deflation of the dilatation balloon is carried 
30 out as described above. Again, once the dilation is 
complete, the physician has all of the options noted above. 

It should be further not d, that th cath t r 



10 



15 



20 
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according to the present invention, may act as any of an 
OTW, FW, or SMW catheter at any time during the procedure, 
by simply Inflating or deflating the inflatable seal. For 
example/ the physician has the option of beginning the 
5 procedure With the inflatable seal inflated and the 
corewire locked in place and acting as an FW catheter, and 
then at a later stage of the procedure, deflating the 
inflatable seal thus releasing the corewire, so that the 
catheter acts as a SMW catheter. An infinite number of 

10 combinations and changes f torn one type of catheter to 
another may be carried out during a single angioplasty 
procedure, it the option of the physician. Therefore, the 
catheter according to the present invention is highly 
advantagebus in providing all of the advantages of each 

15 type ot ca^^ter along with the versatility and ease of 
switching between the different types of catheters at any 
time during the angioplasty procedure. 

The foregoing has been a description of certain 
preferred embodiments of the present invention, but is not 
20 intended to limit the invention in anyway. Rather, many 
modifications, variations and changes in details may be 
made within the scope of the present invention. 



wo 92/00775 PCT/US91/04753 



17 

What is claimed is: 

1. A angioplasty catheter comprising: 

a catheter shaft having a proximal end and a 
distal end and having a main lumen and a secondary 
lumen extending therethrough from the proximal end 
to the distal end; 

a balloon extension having a proximal end and a 
distal end/ the proximal end of said balloon 
extension being connected to the distal end of said 
catheter shaft, said balloon extension having an 
outer member and an inner member extending from the 
proximal end to the distal end of the balloon 
extension; 

wherein the proximal end of said outer member 
is continuous with said main lumen at its distal end 
and the distal end of said outer member comprises a 
distal tip of said catheter, and said outer member 
has a dilatation balloon formed in a portion of its 
length; and 

wherein said inner member is connected at its 
proximal end to the secondary lumen at its distal 
end, and the distal end of the inner aember 
terminates in an inflatable seal disposed within 
said distal tip of said catheter. 

2. A angioplasty catheter according to claim 1, wherein 
the diameter of said main lumen is 3 to 6 times the 
diameter of said secondary lumen. 

3. A angioplasty catheter according to claim 2, wherein 
the outer diameter of said main lumen is 
approximately the same as the outer diameter of said 
outer member, and th diamet r of said secondary 
lumen is approximately th same as the diameter f 
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the inner member . 

4. A angioplasty catheter according to claim 1, wherein 
said catheter shaft and said balloon extension are 
formed from oriented polyethylene. 

5. A angioplasty catheter according to claim 4, wherein 
said catheter shaft is heat bonded to said balloon 
extension. 

6. A angioplasty catheter according to claim 4, wherein 
said citheter shaft is formed from high density 
polyethylene. 



7. A angioplasty catheter 
said balloon extension 
density polyethylene . 



according to claim 4^ wherein 
is formed from linear low 



8. A angioplasty catheter according to claim 1, wherein 
said inner member is formed of oriented 
polyethylene - 

9. A angioplasty catheter according to claim 8, wherein 
said inher member is formed from linear low density 
polyethylene. 

10. A angioplasty catheter according to claim 8, wherein 
said iiiflatable seal is formed from said inner 
member by heating a portion of said inner member and 
applying pressure to inflate said inner member, thus 
forming a small balloon segment continuous with said 
inner member. 

11. A angioplasty cathet r. according to claim 10, 
wherein said inflatable seal is heat bonded within 
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said distal tip of said catheter. 

12. A angioplasty catheter according to claim 1, wherein 
said inflatable seal is formed from an elastomeric 
material and bonded to said inner member. 

13. A angioplasty catheter according to claim 1, further 
including a tapered corewire extending through the 
entire length of said main lumen and said outer 
member and extending out said distal tip of said 
catheter, the distal end of said tapered corewire 
terminating with a coil of radiopaque metal. 

14. A angioplasty catheter according to claim 13, 
wherein said tapered corewire is made of stainless 
steel, or of an alloy of nickel and titanium 
(nitinol). 

15. A angioplasty catheter according to claim 13, 
wherein said tapered corewire has a diameter of 
about .006" along a portion extending through said 
dilatation balloon. 

16. A angioplasty catheter according to claim 13, 
wherein said tapered corewire is coated with Teflon, 
silicone, hydrogel, or other lubricous substance to 
reduce friction within said outer member. 

17. A angioplasty catheter according to claim 1, wherein 
said catheter shaft and said balloon extension are 
bonded together at a position 5 to 35 cm proximal to 
the dilatation balloon. 

18. A angi plasty cath ter according to claim 1, further 
including first means for independ ntly inflating 
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and deflating . said inflatable seal and second means 

for independently inflating and deflating said 

dilatation, balloon. * 

19. A angioplasty catheter according to claim 1, wherein 
the outer surface of said catheter is coated with a 
lubricous substance such as silicone or hydrogel, to 
reduce friction on the outer surface of said 
catheter. 

20. A angioplasty catheter which may operate as any one 
of an over the wire catheter, fixed wire catheter, 
or semi -movable catheter, at the option of the 
operator; wherein said catheter may be infinitely 
switched from any one of said over the wire 
catheter, said fixed wire catheter, or said semi- 
movable catheter, to another one of said over the 
wire catheter, said fixed wire catheter, or said 
semi-movable catheter, at any time during operation 
of the catheter. 

21. A method for purging an angioplasty catheter 
comprising the steps of: deflating a selectively 
inflatable seal located in the distal end of said 
cathetjer; allowing free efflux of air and fluid from 
an inilatioh lumen and dilatation balloon of said 
catheter; and inflating said inflatable seal to 
prevent leakage from said distal end of said 
catheter during use. 

* 

22. A angioplasty catheter comprising: 

a coaxial two lumen catheter shaft, having an ^ 
outer member extending therethrough from the 
proximal end to th distal end, and an inner memb r 
coaxially locat d within said outer memb r and also 
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extending therethrough from the proximal end to the 
distal end; 

wherein the distal end of said outer member 
comprises a distal tip of said catheter^ and said 
outer member has a dilatation balloon formed along a 
portion of its length; and 

wherein the distal end of the inner member 
terminates in a small Inflatable seal disposed 
within said distal tip of said catheter. 

23. A angioplasty catheter according to claim 22, 
wherein the diameter of said outer member Is 3 to 6 
times the diameter of said inner member. 

24. A angioplasty catheter according to claim 22, 
wherein said outer member is formed of oriented 
polyethylene. 

25. A angioplasty catheter according to claim 22, 
wherein said dilatation balloon Is formed as a 
continuous part of said outer member by heating a 
portion of said outer member and applying pressure 
to Inflate that portion. 

26. A angioplasty catheter according to claim 22, 
wherein said dilatation balloon is formed as a 
balloon extension member, and said balloon extension 
member is heat bonded to said outer member. 

27. A angioplasty catheter according to claim 24, 
wherein said outer member is formed from high 
density polyethylene. 

28. A angioplasty cathet r according to claim 27, 
wherein said dilatation balloon is form d from 
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linear- low density polyethylene and is bonded to - * 

said outer menber. 

29. A angioplasty catheter according to claim 24, 
wherein said outer member is formed from linear low 
density polyethylene. 

30. A angioplasty catheter according to claim 22, 
wherein said inner member is formed of oriented 
polyethylene. 

31. A angioplasty catheter according to claim 30, 
wherein said inner member is formed from linear low 
density polyethylene, 

32. A angioplasty catheter according to claim 30, 
wherein said inflatable seal is formed from said 
inner member by heating a portion of said inner 
member; and applying pressure to inflate said inner 
member# thus forming a small balloon segment 
contintious with said inner member. 

33. A angioplasty catheter according to claim 22, 
wherein said inflatable seal is heat bonded within 
said distal tip of said catheter. 

34. A angioplasty catheter according to claim 22, 
wherein said inflatable seal is formed from an 
elastomeric material such as silicone, latex, or 
polyuzrethane and is bonded to the proximal end of ^ 
said inner member and in a position distal to said 

distal tip of said catheter. t 



35. 



A angioplasty catheter according to claim 22, 
further including a tapered corewire ext nding 
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through the entire length of said main lumen and 
said outer member and extending out said distal tip 
of said catheter, the distal end of said tapered 
corewire terminating with a coil of radiopaque 
metal. 

36. A angioplasty catheter according to claim 35, 
wherein said tapered corewire is made of stainless 
steel, or of an alloy of nickel and titanium 
(nitinol). 

37. A angioplasty catheter according to claim 35, 
wherein said tapered corewire has a diameter of 
about .OOe** along a portion extending through said 
dilatation balloon. 

38. A angioplasty catheter according to claim 35, 
wherein said tapered corewire is coated with Teflon, 
silicone, hydrogel, or other lubricous substance to 
reduce friction within said outer member. 

39. A angioplasty catheter according to claim 22, 
further including first means for independently 
inflating and deflating said inflatable seal and 
second means for independently inflating and 
deflating said dilatation balloon. 

40. A angioplasty catheter according to claim 22, 
wherein the outer surface of said catheter is coated 
with a lubricous substance such as silicone or 
hydrogel, to reduce friction on the outer surface of 
said catheter. 
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